Conformational equilibria and dynamics of cytochrome c induced by binding of sodium dodecyl sulfate monomers and micelles.
Circular dichroism, nuclear magnetic resonance, electron paramagnetic resonance, UV-vis absorption, and resonance Raman (RR) spectroscopic techniques were employed to study protein and heme structural changes of cytochrome c (Cyt-c) induced by sodium dodecyl sulfate (SDS) monomers and micelles via hydrophobic and electrostatic interactions, respectively. Both modes of interactions cause the transition to the conformational state B2, which is implicated to be involved in the physiological processes of Cyt-c. At sub-micellar concentrations of SDS, specific binding of only ca. three SDS monomers, which is likely to occur at the hydrophobic peptide segment 81-85, is sufficient for a complete conversion to a B2 state in which Met80 is replaced by His33 (His26). These heme pocket structural changes are not linked to secondary structure changes of the protein brought about by nonspecific binding of SDS monomers in different regions of the protein. Upon binding of micelles, B2 high-spin species can also be stabilized by electrostatic interactions. In addition, the micelle interaction domain is located on the front surface of Cyt-c, which includes a ring-like arrangement of lysine residues appropriate for binding one micelle. According to freeze-quench RR and stopped-flow experiments, state B2 is formed on the long millisecond timescale and reveals a complex dependence on the SDS concentration that can be interpreted in terms of competitive binding of monomers and micelles.